Since the early days of integrated pest management a sound ecological foundation has been considered essential for the development of effective systems. From time to time, there have been attempts to evaluate the ways in which ecological theory is exploited in pest control, and to review the lessons that ecologists learn from pest management. In the last 20 years there have been many developments within the contribution of ecological theory to integrated pest management, and the objective of this book is to capture some of the new themes in both pest management and ecology that have emerged and to provide an updated assessment of the role that basic ecology plays in the development of rational and sustainable pest management practices. The major themes are examined, assessing the significance and potential impact of recent technological and conceptual developments for the future of integrated pest management.
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On May 14, 2004 we were shocked and saddened by the news that our good friend and colleague Ron Prokopy had died. He will not see published the excellent chapter he wrote for this volume in collaboration with his former student, Bernie Roitberg, but his legacy will live on. We dedicate this volume to Ron's memory for all that he contributed to advances in our knowledge of insect behavior and to progress in IPM.
Preface
The dependence of integrated pest management (IPM) on sound ecological theory has been frequently reaffirmed by both IPM practitioners and theoreticians. Insect pests, diseases, and weeds still present us with enormous challenges in all global cropping systems, and we continue to be engaged in a struggle to understand the underlying drivers of their epidemiology and the most effective management strategies. Sustainable IPM systems in the future are going to depend on significant further advances in all the sciences and technologies that contribute to insect pest, disease, and weed suppression. Although IPM systems are deeply ecological in nature, noone can argue that we have yet defined or formalized the ways in which ecological theory can be developed and exploited to maximize their effectiveness. The application of ecological ideas in the intensely practical realm of agriculture is a slow and difficult process. In this regard the book by G. H. Walter (2003) may serve as a preamble to this volume; although focused on insects, Walter's comments are equally applicable to plant pathogens and diseases. In it Walter states that ''Insect ecology research for IPM purposes is represented by a rather grey area; the linkage between theory and practice is still not explicit.'' We think that some of the chapters in the present book offer insights arguing that ecological theory has already provided the foundation for some level of IPM. Unquestionably, however, much more research must be done to fully integrate ecological theory into IPM practice.
At their most fundamental level, IPM programs are directly linked to the spatial scales for which they are targeted. These scales range from single fields of a given crop, clusters of fields of the same crop, clusters of fields of multiple crops, multiple crop fields and the surrounding non-crop vegetation, complex landscapes, to entire watersheds and ecological regions. Consequently, the ecological processes at those spatial scales must be xv The theory of single species population dynamics or, at best, the dynamics of host/predator interactions has found direct application in Level 1 integration for IPM programs. The complexity of ecological functions and processes at the community and ecosystems levels, however, have defied attempts to successfully advance IPM to higher levels of integration, particularly, the integration of control tactics that take into account interactions of multiple pests in different pest categories. The need to translate ever more robust ecological theory into implementable IPM systems has been perceived as one of the most serious constraints to the global adoption of IPM as the paradigm of choice in the protection of crops and domestic animals. This volume provides a collection of papers by some of the leading authorities in the synthesis of ecology and IPM.
In 1984, at the annual meetings of the Entomological Society of America, a symposium was held to assess the status of the ecological basis of IPM. The expanded symposium papers were published in the book Ecological Theory and Integrated Pest Management Practice, M. Kogan, editor (1986) . On the occasion of the XXI International Congress of Entomology, held at Foz do Iguassu, Brazil, August 20-26, 2000 , it seemed appropriate to revisit the subject. Much had changed, both in IPM and in ecology. Issues of conservation biology, biodiversity, and biological invasions now occupy the thoughts of many ecologists and the field of large-scale ecology has experienced major advances. More robust models for the population dynamics of single and interactive species are being developed, the role of competition in community dynamics and assembly is better understood, and the concept of metapopulations is gaining increasing attention. Community, ecosystems, landscape, and, more recently, ecoregion ecology studies have advanced with the incorporation of more powerful data collecting and analytical tools. This volume provides a collection of 16 chapters that incorporate some of the latest developments in ecology and behavioral ecology as applied to IPM, both conceptually and in real-life situations.
Much of the focus in these 16 chapters remains entomological, but chapters on weed ecology and IPM and on IPM for vertebrate pests provide compelling arguments supporting the need for more interdisciplinary research and the importance of advancing IPM to higher levels of integration. Finally, as stressed in chapter 1, it is vital to consider the human factor, not xvi Preface
